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Description 

[0001] This invention relates to a hydraulic torque 
impulse mechanism intended for a torque delivering tool 
and including a rotatively driven drive member provided 5 
with a concentric fluid chamber as well as a radially act- 
ing cam means, an output shaft extending into the drive 
member fluid chamber and having two radially extend- 
ing cylinder bores which communicate continuously 
with each other via a central high pressure chamber, 10 
and two oppositely disposed piston elements reciproca- 
ble in the cylinder bores by the cam means. 
[0002] An impulse mechanism of the above type, dis- 
closed for example in US-A-5.092,410, is characterized 
by a very efficient impulse generation, because the vol- is 
ume of the high pressure chamber is very small and the 
fluid entrapped therein is compressed simultaneously 
from two opposite directions. This type of impulse 
mechanism is characterized also by a high tightness of 
the high pressure chamber, which means that the pres- 20 
sure difference between the high pressure chamber and 
the drive member fluid chamber persists for an 
extended time interval following each impulse genera- 
tion. This brings two disadvantages, namely severe 
vibrations in the tool housing due to the motor torque 2s 
influence during the extended time interval and a low 
impulse rate due to a low mean speed of the drive mem- 
ber in relation to the output shaft. A low impulse rate 
means a low power output of the impulse mechanism. 
[0003] In order to increase the mean speed of the 30 
drive member and, accordingly, the impulse rate and to 
reduce vibrations in the tool housing, a compromise has 
been made in prior art impulse mechanisms, namely 
the provision of one or more permanent leak openings 
between the high pressure chamber and the surround- 35 
ing drive member fluid chamber. Such permanent leak 
openings for reducing the cycle time and increasing the 
impulse rate cause, however, an undesirable reduction 
of the impulse magnitude. 

[0004] It would be desirable to provide an impulse <o 
mechanism of the above identified type in which a pres- 
sure responsive valve means is arranged to allow fluid 
communication via one or more openings between the 
high pressure chamber and the drive member fluid 
chamber as long as the pressure difference between <s 
these chambers is below a certain level, but to block 
such fluid communication as the pressure difference 
exceeds this level. Thereby, the impulse rate is 
increased and the vibration level is decreased. 
[0005] This principle, however, is previously known so 
per se and has been applied on other types of impulse 
mechanisms as described in US-A-3,283,537 and US- 
A-4,683.961. 

[0006] The present invention provides a hydraulic 
torque impulse mechanism as defined in claim 1 . ss 
[0007] Preferred embodiments are defined by claims 
2 to 4. 

[0008] Further characterictics and advantages of the 



invention will appear from the following specification. 
[0009] A preferred embodiment of the invention is 
described below in detail with reference to the accom- 
panying drawings 
[0010] On the drawings: 

Fig 1 shows a longitudinal section through an 
impulse mechanism according to the invention. 

Fig 2 shows, on a larger scale, a fragmentary view 
of the mechanism in Fig 1. 

Fig 3 shows an and view of a piston element 

Figs 4a, b, c show cross sections along line IV- IV in 
Fig 1 illustrating three different relative positions of 
the impulse mechanism. 

Figs 5a, b, c show, on a larger scale, fragmentary 
views of the valve means according to the inven- 
tion, illustrating the valve means in alternative posi- 
tions. 

[001 1 ] The impulse mechanism shown in the drawing 
figures is particularly intended for a screw joint tighten- 
ing tool and comprises a drive member 10 rotatively 
driven by a motor (not shown) via a rear stub axle 1 1 . 
[001 2] The drive member 1 0 is formed with a concen- 
tric fluid chamber 12 which at its forward end is closed 
by a threaded annular end wall 1 3. The latter is provided 
with an fluid filler plug 14. 

[0013] The end wail 13 is also formed with a central 
opening 15 which forms a plain bearing for an output 
shaft 16. The latter extends by its rear end into the fluid 
chamber 1 2 and is formed with a square portion 1 7 at its 
forward end for connection to a standard type nut 
socket. At its inner end, the output shaft 16 is provided 
with two radially directed cylinder bores 18, 19 which 
extend coaxial ly relative to each other. Within these cyl- 
inder bores 18, 19 there are movably guided piston ele- 
ments 20. 21 defining between them a central high 
pressure chamber 23. 

[0014] The drive member 10 is provided with a cam 
means for accomplishing controlled radial reciprocating 
movements of the piston elements 20, 21 at relative 
rotation between the drive member 10 and the output 
shaft 16. The cam means comprises a cam surface 24 
with two 180 degrees spaced cam lobes 25. 26 on the 
cylindrical wall of the fluid chamber 12, and a central 
cam spindle 28. The latter is connected to the drive 
member 10 by means of a claw type clutch 29 and 
extends into a coaxial bore 30 in the output shaft 16. At 
relative rotation between the drive member 10 and the 
output shaft 16, the cam lobes 25. 26 on the fluid cham- 
ber wail act to urge simultaneously both piston elements 
20. 21 inwardly, toward each other. With a 90° phase lag 
in relation to the cam lobes 25, 26. the cam spindle 28 
acts on the piston elements 20, 21 to move the latters 
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outwardly into positions where they again can be acti- 
vated by the cam lobes 25. 26. 
[001 5] As apparent from Figs 1 , 2 and 3, each of the 
piston elements 20. 21 comprises a cylindrical cup- 
shaped body and a roller 31 and 32, respectively. The s 
purpose of the rollers 31 . 32 is to reduce the frictional 
resistance between the piston element and the cam 
lobes 25. 26. 

[001 6] The cylinder bores 18, 1 9 are formed with lon- 
gitudinal grooves 33, 34 which extend from the outer 
ends of the bores 1 8, 1 9 but do not reach the inner ends 
of the bores 18. 19. A circular cylindrical seal portion 35 
is left for sealing cooperation with a circular seal portion 
36 on the piston elements 20, 21. The seal portion 36 is 
located between outer flat portions 37 and inner flat por- 
tions 38 whereby is formed by-pass passages past the 
seal portion 35 as the seal portion 36 on the piston ele- 
ment 20. 21 is out of register with the seal portion 35. 
See Fig 2. 

[0017] In order to lock the piston elements 20. 21 
against rotation and to ensure that the flat portions 37, 
38 are always aligned with the grooves 33, 34, each 
roller 32 is formed with an axial extension 40 which is 
partly received and guided in one of the grooves 34. 
[001 8] For avoiding two torque impulses to be gener- 
ated during each relative revolution between the drive 
member 10 and the output shaft 16, the cam spindle 28 
is formed with a flat portion 42 which is arranged to 
open up a communication between the high pressure 
chamber 23 and the fluid chamber 12 by cooperating 
once every relative revolution with a radial opening 43 in 
the output shaft 1 6. See Fig 1 . 
[0019] Moreover, the output shaft 16 is provided with 
two each other opposite valve chamber 45, 46. These 
valve chambers 45. 46 are formed by a diametrically 
extending bore which intersects the cylinder bores 18, 
19 as well as the axially extending bore 30. Each one of 
the valve chambers 45, 46 is defined by an end closure 
47 which is secured to the output shaft 16 by a thread 
connection 48. The end closure 47 comprises a number 
of openings 50 for fluid communication between the 
high pressure chamber 23 and the fluid chamber 12. 
[0020] Each end closure 47 provides an annular valve 
seat 49 and serves as a mounting means for a Bel- 
leville-type spring washer valve element 51. It also 
serves as a retaining means for a support ring 52. The 
latter is formed with axial teeth 53 by which the valve 
element 51 is kept in place when inactivated. Each 
valve element 51 is preformed to a conical shape in 
which it occupies an unseated open position, but is 
elastically deformable to a closed seated position as the 
pressure difference between the high pressure cham- 
ber 23 and the surrounding fluid chamber 12 exceeds a 
certain level. See Figs 4a, b, c and 5a. b,c. 
[0021] In operation, the output shaft 16 is connected 
to a screw joint to be tightened by means of a nut socket 
attached to the square portion 17; and the drive mem- 
ber 10 is rotated by a motor via the stub axJe 1 1. 



[0022] During the running down phase of the tighten- 
ing process, the torque resistance from the screw joint 
is very low. This means that the cam lobes 25, 26 are 
not able to move the piston elements 20, 21 against the 
fluid pressure in the high pressure chamber 23 and that 
the output shaft 16 rotates together with the drive mem- 
ber 10. At this stage the seal portions 36 on the piston 
elements 20, 21 have just reached the seal portions 35 
in the cylinder bores 18, 19, thereby closing the high 
pressure chamber 23. 

[0023] As the screw joint is run down and the preten- 
sioning phase starts, the cam lobes 25, 26 urge the pis- 
ton elements 20, 21 vigorously toward each other. This 
results in a decreasing volume of the high pressure 
chamber 23 and a fluid escape past the valve elements 
51 and out through the openings 50. Due to the flow 
restriction across the valve elements 51 . the fluid pres- 
sure within the high pressure chamber 23 increases 
rapidly. This means that the pressure difference 
between the high pressure chamber 23 and the fluid 
chamber 12 rapidly reaches the level where the valve 
elements 51 are deformed to their closed positions in 
which they cooperate sealingly with the valve seats 49 
and, thereby, block fluid communication through the 
openings 50. See Figs 4b, 5b. After that, the pressure 
within the high pressure chamber 23 increases to a 
peak level to generate a torque impulse in the output 
shaft 16. 

[0024] When all the kinetic energy of the drive mem- 
ber 10 has been transformed into fluid pressure and fur- 
ther to a torque impulse in the output shaft 16, the 
pressure within the high pressure chamber 23 
decreases below the level where the valve elements 51 
are kept in their closed positions. The torque delivered 
by the motor continues to rotate the drive member 10 
relative to the output shaft 16, and since the valve ele- 
ments 51 have reopened the fluid communication 
through the openings 50, fluid now escapes through the 
tatters and the pressure within the high pressure cham- 
ber 23 drops rapidly. The cam lobes 25, 26 are able to 
pass the center of the piston elements 20, 21 without 
any resistance from the fluid pressure acting on the pis- 
ton elements 20, 21 . See Figs 4c and 5c. 
[0025] After a short further rotation of the drive mem- 
ber 10, the seal portions 36 of the piston elements 20, 
21. have passed the seal portions 35 in the cylinder 
bores 18, 19 and the sealing cooperation therebetween 
has ceased. This means that the drive member 10 is 
able to start accelerating before the next impulse to be 
generated without any delay due to remaining fluid pres- 
sure in the high pressure chamber 23. This means in 
turn shorter impulse generating cycles and a higher 
impulse rate. 

[0026] During the drive member 10 acceleration 
phase, the piston elements 20, 21 are urged outwardly 
by the cam spindle 28, whereby hydrauilc fluid is sucked 
into the high pressure chamber 23 through the openings 
50, past the valve elements 51. The valve elements 51 
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are kept in place by the support rings 52. 
[0027] When the seal portions 35 and 36 are out of 
register, the high pressure chamber 23 is refilled also 
via the grooves 33. 34 in the cylinder bores 18, 19 and 
the flat portions 37, 38 on the piston elements 20, 21 . 5 
[0028] In the above described example the pressure 
responsive valve elements 51 comprise annular spring 
washers of a somewhat conical nominal shape. Alterna- 
tively, the valve elements 51 may comprise two conical 
spring washers sandwiching a flat plate, or the valve 10 
element 51 may comprise single or double flat plates 
only. Accordingly, the embodiments of the invention are 
not limited to the described example but could be varied 
within the scope of the claims. 

is 

Claims 

1 . Hydraulic torque impulse mechanism, comprising a 
relatively driven drive member (10) having a con- 
centric fluid chamber (12) with radially acting cam 20 
means (25.26,28), an output shaft (16) extending 
through said fluid chamber (12) and having two 
radially extending cylinder bores (18.19) communi- 
cating continuously with each other via a central 
high pressure chamber (23), and two oppositely 25 
disposed piston elements (20,21) reciprocably 
guided in said cylinder bores (18,19) by said cam 
means (25.26,28), 

characterized in that said output shaft (16) com- 
prises a transverse bore extending perpendicularly 30 
to said cylinder bores and intersecting said high 
pressure chamber (23), said transverse bore forms 
two oppositely disposed valve chambers (45,46) 
each communicating continuously with said high 
pressure chamber (23) and comprising one or more 35 
fluid communicating openings (50) for connecting 
said high pressure chamber (23) to said fluid cham- 
ber (12), and a pressure responsive valve means 
(51) arranged to block said one or more fluid com- 
municating openings (50) as the pressure differ- 40 
ence between said high pressure chamber (23) and 
said fluid chamber (12) exceeds a certain level. 

2. Impulse mechanism according to claim 1, wherein 
each one of said valve chambers (45,46) is defined 45 
by an end closure (47) comprising said fluid com- 
municating openings (50) and forming a support for 
said valve means (51). 

3. Impulse mechanism according to claim 1 or 2, so 
wherein each one of said valve means (51) com- 
prises one or more annular leaf spring elements. 

4. Impulse mechanism according to claim 3, wherein 
each one of said leaf spring elements (51) com- 55 
prises a Belleville-type spring washer. 



PatentansprOche 

1 . Hydraulischer Drehmomentimpuls-Mechanismus 
mit einem drehend angetriebenen Antriebselement 
(10), das eine konzentrische Fluidkammer (12) mit 
radial wirkenden Nockenmitteln (25, 26, 28), eine 
Abtriebswelle (16), die durch die Fluidkammer (12) 
ragt und zwei sich radial erstrekkende Zylinderboh- 
rungen (18, 19) besitzt, die uber eine zentrale 
Hochdruckkammer (23) kontinuierlich miteinander 
in Verbindung stehen, und zwei gegenuberliegend 
angeordnete Kblbenelemente (20, 21) aufweist, die 
durch die Nockenmittel (25, 26, 28) hin und her 
beweglich in den Zyiinderbohrungen (18. 19) 
gefuhrt sind, dadurch gekennzeichnet, daB die 
Abtriebswelle (16) eine sich senkrecht zu den Zyiin- 
derbohrungen erstreckende und die Hochdruck- 
kammer (23) schneidende Querbohrung, die zwei 
gegenuberliegend angeordnete Ventilkammern 
(45, 46) bildet, die jeweils kontinuierlich mit der 
Hochdruckkammer (23) in Verbindung stehen und 
eine oder mehrere f luidverbindende Offnungen (50) 
zum Verbinden der Hochdruckkammer (23) mit der 
Fluidkammer (12) aufweisen, und druckabhangige 
Ventilmittel (51) besitzt, mit denen die fluidverbin- 
dende Offnung bzw. die fluidverbindenden Offnun- 
gen (50) blockierbar sind, wenn die Druckdifferenz 
zwischen der Hochdruckkammer (23) und der 
Fluidkammer (12) ein bestimmtes Niveau Gber- 
steigt 

2. Impulsmechanismus nach Anspruch 1, dadurch 
gekennzeichnet, daB jede Ventilkammer (45, 46) 
durch jeweils einen EndverschluB (47) begrenzt ist, 
welche die fluidverbindenden Offnungen (50) auf- 
weisen und einen Halter fur die Ventilmittel (51) bil- 
den. 

3. impulsmechanismus nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, daB die Ventilmittel (51) 
ein oder mehrere ringfdrmige Flachfederelemente 
aufweisen. 

4. Impulsmechanismus nach Anspruch 3, dadurch 
gekennzeichnet, daB jedes Rachfedereiement 
(51) eine Beileville-Tellerfeder aufweist 

Revendications 

1. Mecanisme hydraulique a impulsions de couple, 
comprenant un 6l6ment d'errtrainement entraTne en 
rotation (10) muni d'une chambre a f luide concentri- 
que (12) avec des moyens de came agissant radia- 
lement (25. 26. 28), un arbre de sortie (16) passant 
a travers la chambre a f luide (12) et comportant 
deux alesages de cylindre s'etendant radialement 
(18, 19) qui communiquent de facon continue Tun 
avec I'autre par llntermediaire d'une chambre 
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haute pression centrale (23). et deux 6l6ments de 
piston disposes en opposition (20, 21), guides dans 
un mouvement de va-et-vient a Hnteneur des aJ6- 
sages de cylindre (1 8, 1 9) par des moyens de came 
(25, 26. 28). 5 
caract6rise en ce que 

I'arbre de sortie (16) comprend un a!6sages trans- 
versal s'etendant perpendiculairement aux aJ6sa- 
ges de cylindre et coupant la chambre haute 
pression (23). I'aJesage transversal formant deux w 
chambres de soupape disposers en opposition 
(45. 46). communiquant chacune avec la chambre 
haute pression (23) et comprenant une ou plusieurs 
ouvertures de communication de fluide (50) pour 
connecter la chambre haute pression (23) & la 15 
chambre a. fluide (12), ainsi que des moyens de 
soupape repondant a. la pression (51). disposes 
pour bloquer Touverture ou les ouvertures de com- 
munication de fluide (50) lorsque la difference de 
pression entre la chambre haute pression (23) et la 20 
chambre a fluide (12) depasse un certain niveau. 

2. M6canisme k impulsions de couple seion la reven- 
dication 1. 

dans leguel 25 
chacune des chambres de soupape (45, 46) est 
definie par une fermeture d*extremit6 (47) compre- 
nant les ouvertures de communication de fluide 
(50) et formant un support pour les moyens de sou- 
pape (51). 30 

3. M6canisme & impulsions de couple selon ta reven- 
dication 1 ou 2, 

dans lequel 

chacun des moyens de soupape (51) comprend un 35 
ou plusieurs elements de lames de ressort annulai- 
res. 

4. Mecanisme & impulsions de couple selon la reven- 
dication 3. <o 
dans leque) 

chacun des elements de lames de ressort (51) 
comprend une rondel le de ressort de type Belle- 
ville. 
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